INTRODUCTION
============

The concept of oral health-related quality of life (OHRQoL) has been used to measure the impact of oral conditions on daily functioning and overall quality of life.[@B01] In recent years, interest has focused on evaluating the OHRQoL of children and adolescents, since oral problems, such as dental caries and malocclusion, have an adverse impact on the physical and psychological well-being of young people.[@B02] ^,^ [@B03]

It has also been recognized that dental treatment has an impact on the OHRQoL of children and adolescents.[@B04] Orthodontic treatment, for instance, can have a positive impact on quality of life after the appliance has been removed, as a result of improvements in one\'s emotional and social well-being. However, within the first months of therapy, the OHRQoL is negatively impacted due to worsening of oral symptoms and functional limitations.[@B05] Thus, particular attention must be given to the first 12 months after bracket bonding,[@B06] since disappointment and inconvenience on the part of patients and their parents/caregivers may lead to treatment dropouts.[@B07] ^,^ [@B08]

It is important to obtain information on parents\'/caregivers\' perception regarding orthodontic treatment of children and adolescents.[@B09] Parents/caregivers play a major role in the success of ongoing treatment by encouraging compliance and cooperation during therapy and monitoring the hygiene and care required on the part of children/adolescents who wear fixed appliances.[@B10] Moreover, parents\'/caregivers\' beliefs and values exert a major influence on treatment choices, since they are the main decision makers regarding the oral health of their sons/daughters.[@B11] However, despite being relevant, information on parents\'/caregivers\' perception of the OHRQoL of adolescents during orthodontic treatment has been underinvestigated.[@B12]

The Parental-Caregiver Perceptions Questionnaire (P-CPQ) was developed to measure perceptions regarding the oral health of children and adolescents using parents/caregivers as proxies.[@B13] The P-CPQ is a valid, reliable assessment tool that has been widely used in dental research;[@B13] ^,^ [@B14] however, properties such as responsiveness and the minimal clinically important difference (MCID) have not been determined in studies involving parents/caregivers of adolescents undergoing orthodontic treatment with fixed appliances. Such properties should be evaluated in studies assessing the same population at different time periods throughout orthodontic treatment.[@B15]

The aim of the present study was to assess parents\'/caregivers\' perception of the OHRQoL of adolescents within the first 12 months of therapy with fixed appliances and investigate the evaluative properties of the P-CPQ in the orthodontic setting.

METHODS
=======

Setting and sample
------------------

The sample comprised parents/caregivers of adolescents aged between 11 and 12 years old, scheduled for orthodontic treatment with fixed appliances at the Department of Pediatric Dentistry and Orthodontics of Universidade Federal de Minas Gerais (Brazil). Inclusion criteria were literacy and fluency in Brazilian Portuguese. Parents\'/caregivers\' schooling was collected through the standard Brazilian economic classification.[@B16] To be included in this study, participants needed to have completed elementary education. Exclusion criteria were applicable to adolescents with: craniofacial anomaly, cognitive disorders, untreated dental caries, traumatic dental injury, poor gingival health and adolescents having undergone any dental treatment in the previous three months.

Sample size was determined using Sample Power 2.0 software (SPSS Inc., Chicago, IL, USA). Based on a pilot study, a sample of 85 participants would be required to identify a significant difference in OHRQoL between the first and second evaluations. Measures used for sample size calculation were a standard deviation of 19.50 at the first evaluation and 15.41 at the second evaluation. Power calculation was based on observed values in which the mean P-CPQ score changed by 10.34. Sample size was increased by 15 participants to compensate for potential losses (n = 100).

Ethical issues
--------------

Ethical approval was obtained from the Institutional Review Board of the referred university under protocol \#0421.0.203.000-11. Clarifications regarding the objectives and an assurance of confidentiality were given to the participants in the form of a written letter. Adolescents along with their parents/caregivers signed an informed consent form. All forms were numbered, but not identified with the participant\'s name. The key relating the codes to the names was stored in a locked cabinet to which only two researchers had access.

Adolescents\' malocclusion assessment
-------------------------------------

Adolescents\' malocclusion was assessed by means of the Dental Aesthetic Index (DAI) which is a cross-cultural index consisting of ten components. Scores for each component were multiplied by a previously reported weight and a constant of 13 was added to obtain a total DAI score for each adolescent. Based on DAI scores, adolescents were classified into four categories of malocclusion with different orthodontic treatment needs assigned to each category: minor malocclusion/slight treatment need (DAI ≤ 25), definite malocclusion/elective treatment need (26 ≤ DAI ≤ 30), severe malocclusion/highly desirable treatment need (31 ≤ DAI ≤ 35), and handicapping malocclusion/mandatory treatment need (DAI ≥ 36).[@B17]

Oral examinations were performed by two trained and calibrated examiners. The calibration process consisted of a theoretical and a clinical step. The former involved a discussion on DAI, whereas the latter involved the examination of 15 adolescents who did not participate in the main study. To calculate intraexaminer agreement, adolescents were reexamined ten days later. Both steps were coordinated by an orthodontist with experience in epidemiological surveys. Kappa values for inter and intraexaminer agreement ranged between 0.84 and 0.90.

OHRQoL assessment tool
----------------------

OHRQoL was assessed by means of the P-CPQ which is a reliable, valid questionnaire that was developed in Canada.[@B13] The P-CPQ has been cross-culturally adapted to be used on the Brazilian population, demonstrating adequate psychometric properties similar to those of the original instrument.[@B18] This assessment tool consists of 31 items distributed among four subscales: oral symptoms (OS), functional limitations (FL), emotional well-being (EW) and social well-being (SW). Each item has five response options: \"never\" = 0; \"once or twice\" = 1; \"sometimes\" = 2; \"often\" = 3; and \"every day or almost every day\" = 4. A \"don\'t know\" response is also allowed. The overall P-CPQ score is computed by summing all four subscales item scores. Individual scores for each one of the four subscales can also be computed. The overall score ranges from 0 to 124, for which a higher score indicates a greater negative perception on the part of parents/caregivers regarding the OHRQoL of their adolescent sons/daughters.[@B13]

Data collection
---------------

Data were collected by means of self-administered questionnaires in a 20-minute time frame. Parents/caregivers underwent two interviews. The first was held before banding and bonding of the fixed appliance for the determination of baseline data (T~1~). The second evaluation was held 12 months after the onset of orthodontic treatment (T~2~).

Treatment was conducted by postgraduate students in Orthodontics who stressed the positive effects and benefits of treatment to patients and their parents/caregivers. Shortly after the appliance was bonded, adolescents and their parents/caregivers were given a written description of the commitment required in terms of wearing the appliance, dietary restrictions and hygiene practices. This information was reemphasized in the subsequent appointments scheduled for appliance adjustments. The adolescents also received a supply of a standard non-medicated dental wax (Morelli^(r)^, Sorocaba, Brazil), were instructed to cover each bracket that led to mucosal irritation and reminded that, although painful and unpleasant, all ulcers would heal quickly. Parents/caregivers were encouraged to examine their personal schedules carefully before making appointments for their adolescent sons/daughters in order to maintain regular follow-up care. A phone number was provided in the event of an emergency if an attachment or a bracket came loose or a wire was broken.

Statistical analysis
--------------------

Statistical analysis was conducted by means of Statistical Package for the Social Sciences (SPSS for Windows, version 17.0, SPSS Inc., Chicago, IL, USA). Kolmogorov-Smirnov test revealed that P-CPQ scores exhibited non-normal distribution. Data analysis included descriptive statistics and Wilcoxon signed-rank test to determine the significance of differences in overall P-CPQ scores between T~1~ and T~2~. Significance level was set at 5% (*p* \< 0.05). Additionally, Bonferroni correction was used to compare each one of the P-CPQ subscales between T~1~ and T~2~, with *p*values \< 0.013 considered indicative of significance.

Responsiveness of P-CPQ was assessed by analyzing the effect size which is the difference between mean baseline (T~1~) and follow-up (T~2~) score divided by the standard deviation of the baseline score (T~1~). An effect size \< 0.2 denotes a small clinically meaningful change, 0.2 to 0.7 indicates a moderate change and \> 0.7 denotes a large change.[@B19] To establish the MCID, the standard deviation of the outcome score at T~2~ was multiplied by 0.5.[@B20] Having determined the MCID, the percentage of individuals presenting or exceeding this value was then computed.

RESULTS
=======

A total of 96 parents/caregivers of adolescents undergoing orthodontic treatment with fixed appliances participated in the present study (response rate: 96%). Four participants were excluded due to treatment dropouts or failure to fill out the follow-up questionnaire. Adolescents\' mean age was 11.49 years (SD = 0.50). Most of the respondents were adolescents\' mothers. [Table 1](#t01){ref-type="table"} displays the sociodemographic characteristics of the sample and adolescents\' orthodontic treatment needs. [Table 2](#t02){ref-type="table"} presents the median and mode of the overall P-CPQ and subscales scores at T~1~ and T~2~. The median of the overall score, EW and SW scores were significantly lower at T~2~ in comparison to T~1~(*p* \< 0.001). [Table 3](#t03){ref-type="table"}displays data on the mean overall and subscales scores at T~1~ and T~2~, the MCID, effect sizes and description of effect sizes. Reductions in scores were associated with effect size, demonstrating moderate clinically meaningful changes in the overall score as well as EW and SW subscale scores. The MCID was 6.16 for the overall P-CPQ score. Out of the 96 participants, 54 (56.3%) exceeded the MCID. Among those who exceeded the MCID, 41 (75.9%) reported improvement in perception regarding the overall OHRQoL of their adolescent son or daughter.

Table 1- Sociodemographic characteristics of sample and adolescents\' orthodontic need.**Number (%)**RespondentsMothers76 (79.2)Fathers16 (16.7)Other4 (4.1)Parents\'/caregivers\' schoolingElementary school25 (26.0)Middle school16 (16.7)High school49 (51.0)University degree06 (6.3)Family income (BMW/month)Up to 1 BMW16 (16.7)From 1 to 3 BMWs54 (56.2)From 3 to 5 BMWs16 (16.7)From 5 to 9 BMWs08 (8.3)More than 9 BMWs02 (2.1)Adolescents\' sexMale45 (46.9)Female51 (53.1)Adolescents\' age (years)1149 (51.0)1247 (49.0)Adolescents\' orthodontic needSlight35 (36.5)Elective26 (27.1)Highly desirable22 (22.9)Mandatory13 (13.5)[^2]

Table 2- Comparison of medians and modes of subscales scores and overall score at T~1~ and T~2~ among patients.**P-CPQMedianModeMedianMode*p*-valuerangeT~1~T~1~T~2~T~2~**OS0 - 244445*p* = 0.087\*FL0 - 325240*p* = 0.540\*EW0 - 285320*p* \< 0.001\*SW0 - 404020*p* \< 0.001\*OL0 - 1242010133*p* \< 0.001\*\*[^3]

Table 3- Mean and SD of subscale and overall scores at T~1~ and T~2~ with MCID and effect sizes.**Mean T~1~SD T~1~Mean T~2~SD T~2~MCIDEffect sizeEffect size description**OS4.772.644.292.421.210.18SmallFL5.444.505.234.682.340.04SmallEW5.955.143.263.831.910.52ModerateSW6.707.232.893.891.940.52ModerateOL22.7515.8015.6712.326.160.45Moderate[^4]

DISCUSSION
==========

In the present study, parents/caregivers reported improvement in the overall OHRQoL of their adolescent sons/daughters at the end of the first twelve months of orthodontic treatment with fixed appliances. Although no statistical difference was found for OS and FL subscales, significant improvements were found in the EW and SW subscales.

Orthodontic treatment is often associated with pain and discomfort caused by soft tissue irritation. Most mucosal lesions (erosion and ulceration) are related to trauma caused by the orthodontic appliance.[@B21]Individuals wearing fixed appliances may also experience limited oral functions. The most frequent complaints are impaired speech and chewing performance.[@B22] In the present study, parents/caregivers reported no worsening of oral symptoms or functional limitations, but rather an enhanced sense of emotional and social well-being, which contributed to improve the perception of the overall OHRQoL of adolescents. There are two possible explanations for these findings. Firstly, improved emotional and social well-being may have occurred as a result of the positive perceptions regarding the fact that one\'s adolescent son/daughter has started treatment for malocclusions,[@B09] of which presumed outcome is an improvement in dental esthetics,[@B23] thereby providing social benefits for both adolescent patients and their parents/caregivers.[@B09] ^,^ [@B24] Secondly, quality of life can be defined as the difference at a particular moment in time between the expectations and hopes of the individual and his/her current experiences.[@B25] Parents have expectations regarding how their sons/daughters will be treated, the amount of pain to which they will be subjected and the effectiveness of treatment. Successful treatment is achieved by encouraging adolescents and their parents/caregivers to pursue an active, positive response to interventions by ignoring negative expectations or creating positive ones regarding treatment and healthcare services. Similarly, unmet expectations are likely to result in dissatisfaction.[@B26] A poor outcome is more likely to occur when parents/caregivers do not encourage their son/daughter to attend appointments and adhere to the treatment regimen, such as the use of elastics.[@B27] In the present study, the information provided by clinicians in relation to orthodontic treatment with fixed appliances may have provided a psychological rationale for the symptoms experienced during treatment, which were seen as temporary steps on the way to achieve the overall treatment goal. Thus, symptoms were reinterpreted as normative and, therefore, the divergence between expectations and experience was minimized.[@B26]

Both disease-specific and generic quality of life assessment tools must be reliable and valid. Ideally, they also need to be capable of identifying clinically important changes. Responsiveness is the ability of an assessment tool to detect changes in health status, whereas the MCID is used to interpret whether the observed change is important from the individual\'s or clinician\'s perspective.[@B28] Based on effect size analysis, the responsiveness of the P-CPQ in detecting changes in parents\'/caregivers\' perception of the OHRQoL of adolescents submitted to orthodontic therapy with fixed appliances was adequate. The observed sensitivity to change was considered moderate for the overall score as well as the emotional and social well-being subscales. Researchers and clinicians should consider the P-CPQ as an adequate instrument for detection of changes over time and encourage its use.[@B15] In the present study, the MCID demonstrated that a change of 6.16 points in the overall score is considered to be meaningful for parents/caregivers with regard to their level of satisfaction with orthodontic therapy of their adolescent sons/daughters. Moreover, this change should also be clinically detectable by orthodontists, so as to guide them during the course of treatment.[@B29]

The present study has limitations that should be recognized. Ideally, the psychosocial impact of orthodontic treatment with fixed appliances should be assessed by conducting a randomized clinical trial with a group of parents/caregivers of adolescents with malocclusion submitted to orthodontic treatment and a control group of parents/caregivers of adolescents with malocclusion receiving no treatment. However, this would not be feasible due to ethical concerns.[@B24] Moreover, although some factors that could influence the outcome were controlled, such as the type of appliance worn; other factors were not controlled, such as differences regarding malocclusion severity, treatment complexity and the skill of clinicians who performed treatment.[@B30]

The results of the present study may be useful for clinical purposes. Quality of life measures have potential value in routine practice as means to prioritize problems, identify preferences, monitor changes and responses to treatment as well as facilitate communication between clinicians and both patients and their parents/caregivers.[@B31] Such measures also allow clinicians to gain a better understanding of the magnitude of the benefits provided by orthodontic treatment with fixed appliances,[@B06] and could also help orthodontists to discuss strategies with parents/caregivers of adolescents undergoing treatment.

CONCLUSION
==========

Parents/caregivers report improvements in the OHRQoL of their adolescent sons/daughters at the end of the first 12 months of therapy with fixed appliances. Parents/caregivers\' opinion should be considered, as they may be aware of some variables that are key to orthodontic treatment outcomes.

Support of this study given by Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq), Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES), and Fundação de Amparo à Pesquisa do Estado de Minas Gerais (FAPEMIG), Brazil, is gratefully acknowledged.

» The authors report no commercial, proprietary or financial interest in the products or companies described in this article.

[^1]: **Author contributions**Conceived and designed the study: LGA, EMBL, SMP. Acquisition, analysis or interpretation: LGA, CAM, MHA, EMBL, SMP. Drafted the study: LGA, CAM. Data collection: LGA, CAM. Wrote the article: LGA, CAM, MHA, EMBL, SMP. Critical revision of the article: EMBL, SMP. Final approval of the article: LGA, CAM, MHA, EMBL, SMP. Statistical analysis: LGA, MHA. Obtained funding: SMP. Overall responsibility: LGA, CAM, MHA, EMBL, SMP.

[^2]: BMW = Brazilian Minimum Wage

[^3]: \*Bonferroni correction. Significant at *p* \< 0.013. \*\*Wilcoxon test. Significant at *p* \< 0.05. T~1~ = before fixed appliance placement; T~2~= 12 months after fixed appliance placement; OS = oral symptoms; FL = functional limitations; EW = emotional well-being; SW = social well-being; OL = overall score.

[^4]: SD = standard deviation. MCID = minimal clinically important difference. T~1~ = before fixed appliance placement; T~2~ = 12 months after fixed appliance placement; OS = oral symptoms; FL = functional limitations; EW = emotional well-being; SW = social well-being; OL = overall score.
